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In  the  first  paper  1 of  this  series  certain  phenomena  have  been 
described which follow splenectomy or  are associated with the  ad- 
ministration of a  hemolytic serum to splenectomized animals.  The 
most striking of these are  (I)  the  frequent failure of jaund,  ice to 
occur  upon  the  administration  of  a  hemolytic  serum  during  the 
early period after splenectomy; (2)  the increased resistance of the 
red  blood  corpuscles,  which  is evident about  one  month and more 
after  splenectomy;  and  (3)  the  occasional  occurrence  of  spon- 
taneous jaundice in dogs splenectomized for several months.  One 
possible  explanation of the first of these phenomena--an influence 
of the spleen upon the alteration of hemoglobin or its transformation 
into bile pigment--has been shown, in the second paper s of the series, 
to  be  untenable.  This  investigation, moreover,  brought out very 
definite  and  valuable  information  concerning  the  elimination  of 
hemoglobin by  the  kidney,  and  the  exact  relation between hemo- 
globinemia and jaundice. 
In  the  course  of  these  studies,  observations  were  made  which 
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pointed strongly to changes in the blood itself as important factors 
in the explanation of the phenomena under investigation. 
It  was  noticed,  more or  less  accidentally,  that  an  injection  of 
hemolytic serum into anemic dogs, whether splenectomized or not, 
did not cause jaundice as  readily as  ia dogs with normal red cell 
count and normal hemoglobin content. 
This observation suggested that it might not be the mere absence 
of the spleen,  but secondary changes in the blood consequent upon 
the absence of the spleen,  that prevented the appearance of jaundice 
in splenectomized animals.  We therefore turned our attention to 
the condition of the blood in all splenectomized animals.  This phase 
of our problem has already been studied by one of us, 3 who found, 
in accord with  other investigators,  that  in  the dog  splenectomy is 
followed by a  gradual progressive decrease in red blood  cells  and 
hemoglobin reaching the  lowest level  about  the  twenty-sixth day, 
the hemoglobin varying from 50 to  5 5 per cent.  and the red cells 
from 2,8oo,ooo to 3,5oo,ooo.  From this time to the eighty-second 
day  a  constant  increase  in  hemoglobin and  red  cells  occurs,  the 
animal  not  reaching or  approximating its  normal  level,  however, 
until  the  end of about  four and  a  half months. 
A  comparison of these phases of blood destruction and regenera- 
tion with the various phenomena we had observed was instructive. 
The period  during which jaundice  failed to  follow hemolysis, or 
was slight and evanescent, corresponded roughly to the period, one 
month, of progressive blood degeneration; the period of increased 
resistance of the red cells corresponded to the period during which 
regeneration of blood was occurring, and spontaneous jaundice cor- 
responded,  apparently, to  the period of more or less complete re- 
turn of red cells and hemoglobin content to normal. 
This correlation suggested the possibility that the failure of jaun- 
dice in  the early period  after splenectomy might be  associated in 
some way with the low hemoglobin content of the red blood cells. 
Obviously it  was  possible  to  test  this  hypothesis by  studying the 
effect of an hemolytic serum on dogs rendered anemic in some other 
way than by splenectomy.  This was done by bleeding, as shown in 
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the  following experiment,  in which  a  normal  dog with high  hemo- 
globin content is contrasted with a  dog rendered moderately anemic 
by bleeding. 
EXPERIMENT  I.  4 
Effect  of  Hemolytic  Serum  on  a  Dog  Rendered  Anemic  by  Bleeding. 
Normal  Control. 
Date~  Anemic dog.  Date.  Control dog. 
April i8,  1912. 
April 20,  1912. 
April 21,  1912, 
IoA. M. 
April 2i,  1912, 
II.IO A. M. 
5P.M. 
April 22,  1912. 
April 23,  24, 
25,  I912. 
April 24,  1912. 
April 25,  I912. 
Weight,  IO,74o  gm. 
Urine:  free of albumin. 
I79 c.c.  of blood taken from 
jugular vein. 
I5O c.c.  of blood taken from 
jugular vein. 
Urine: no albumin, no bile 
pigment. 
Blood:  red cells,  4,45o,ooo; 
hemoglobin 87  per  cent. 
Fragility:  o.3+;  0.4 -5. 
Received  o.25  c.c.  hemo- 
lytic  serum  per  kilo,  in 
vein. 
[Urine: no albumin, no bile. 
Blood: red cells,  3,4o0,000; 
hemoglobin 54  per  cent. 
Urine:  no  hemoglobin,  no 
l  bile 
Blood: red cells,  3,25o,ooo; 
hemoglobin 49  per  cent. 
Urine:  no bile pigment. 
Blood: red  cells,  3,o4o,oooi 
hemoglobin 42  per  cent. 
Blood: ted  cells,  2,91o,ooo; 
hemoglobin 42  per  cent. 
April 16,  I912. 
11.45  A. M. 
2.45  P.  M. 
3.15  P.  M. 
6.3o P.  M. 
April 17,  1912. 
April I8, IgI2. 
April I9, I9X2. 
Weight, 5,350  gm. 
Urine:  no  albumin,  no 
bile. 
Blood:  red cells, 
5,39o,ooo;  hemoglobin 
IO7 per cent. 
Fragility:  0.4+;  0.5 -5  • 
Received in vein 0.25  c.c. 
per kilo of same serum 
as anemic dog. 
Much bile in urine. 
Blood:  red cells, 
5,33o,ooo;  hemoglobin 
98  per cent. 
Urine:  contains  hemo- 
globin and  much bile. 
Blood:  red cells, 
4,66o,ooo;  hemoglobin 
85  per cent. 
Urine  contains  hemo- 
globin  and  bile  pig- 
ment. 
Blood :  red cells, 
4,47o,ooo;  hemoglobin 
73  per cent. 
Urine : no hemoglobin, but 
trace of bile. 
Urine:  no  bile,  no  albu- 
min. 
Blood: red cells, 
4,93o,ooo. 
In this  experiment  the  anemic dog although  it received the  same 
amount  of  serum  proportionately,  and  on  account  of  its  greater 
weight,  twice  as  much  serum  actually  as  the control,  failed  to  de- 
velop hemoglobinuria  or jaundice.  It  is  true  that  in  as  far as the 
salt solution test can be taken as an indicator,  the corpuscles of this 
4 In  the  experiments  described  in  this  paper,  all  operative  procedures  were 
~.rried  out  under complete  ether  anesthesia. 
These figures refer to hemolysis in  different  strengths of  salt  solution;  thus 
o.3+  indicates  complete  hemolysis in  0.3  per  cent.  salt  solution;  o.4--  indicates 
no  hemolysis  in  0.4  per  cent.  solution,  and  that  partial  hemolysis  occurred  in 
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dog were apparently more resistant than those of the control dog. 
Nevertheless,  the  lower  hemoglobin  content  of  the  blood  would 
appear to be an important  factor in determining the occurrence of 
jaundice.  It was  at once evident that if it is  the condition of the 
blood and not the absence of the spleen that is important, a  recently 
splenectomized dog with the normal number of red cells and normal 
hemoglobin content should  develop jaundice after the  administra- 
tion of an hemolytic serum.  Such a  dog was  at hand at the time 
the above experiments were made and was injected with the same 
serum used in experiment I.  As a control, a dog was used that had 
been  splenectomized  sixty-six  days  previously  and  had  recovered 
from the  anemia  following splenectomy. 
EXPERIMENT  II. 
Effect  of Hemolytic Serum  on  Splenectomized  Dogs  with  Normal 
Red Cell Count. 
Date. 
April x7,  I912. 
April 2I, I912. 
xx.25 A. M. 
5.~o  P.  M. 
April 22, 1912. 
April 23,  x9I~. 
April 24,  I9x2. 
April 25,  x912. 
Four day splenectomy.  Date. 
Feb. zo, I9z2. 
April x6,  x9x2. 
Weight, 7,850  gm. 
Splenectomy. 
Urine: no albumin, no bile. 
Blood: red cells,  5,88o,ooo; 
hemoglobin xo2 per cent. 
Fragility:  o.3+;  o.45--. 
Received  in  vein  o.25  c.c. 
serum  per  kilo  (same 
serum asin experiment I). 
Urine:  (by  catheter)  con- 
rains  large  amount  of 
bile  pigment  and  faint 
trace ot albumin. 
Blood: red cells,  5,33o,oooi 
hemoglobin 93  per  cent. 
Urine:  trace of bile. 
Blood: red cells,  5,26o,ooo; 
hemoglobin 8r  per  cent. 
Urine:  faint trace of bile. 
Urine: no albumin, no bile. 
Blood: red cells, 4,8oo,ooo; 
hemoglobin 7o  per  cent. 
Blood:  red cells, 4,5Io,ooo; 
hemoglobin 8o  per  cent. 
I2  M, 
2-45 P.  M. 
3.50  P.  M. 
ir.oo P.  M. 
April I% x9I~. 
April I8, I912. 
April x9,  z9x2. 
Sixty-six day splenectomy. 
Splenectomy. 
Weight, I2,68o gin. 
iUrine:  faint  trace  of  al- 
bumin, no bile. 
i  Blood:  red cells, 
5,23o,ooo;  hemoglobin 
83 per cent. 
Fragility:  0.25 +;  0.35 --. 
Received in vein o.25  c.c. 
serum  per  kilo  (same 
serum  as  in  experi- 
ment I). 
Urine:  trace  of  bile  pig- 
ment. 
Blood:  red cells, 
5,3xo,ooo;  hemoglobin 
84 per cent. 
Urine:  moderate  amount 
of bile pigment. 
Urine:  moderate  amount 
of bile pigment. 
Blood :  red cells, 
4,83o,ooo;  hemoglobin 
79 per cent. 
Urine: no bile pigment. 
Blood:  red cells, 
4,5OO,OOO. 
Urine:  no bile. 
If the results  in these  four animals  (experiments I  and II)  are 
compared, it is seen that jaundice failed to occur only in the animal 762  Blood Destruction  and  Regeneration. 
EXPERIMENT  III. 
Anemic  Splenectomized  Dog  Controlled  by  Splenectomized  Dog 
with Normal Blood. 
Date. 
June 2,  I912. 
June 5, 1912. 
June 6,  I912. 
June 7,  1912. 
Splenectomy. 
Blood: Ied cells,  4,750,000; 
hemoglobin 82  per  cent. 
Urine: normal, no bile pig- 
ment. 
1.75  c.c.  hemolytic  serum 
injected into vein. 
Urine: hemoglobin present, 
no bile pigment. 
Urine: hemoglobin present, 
no bile pigment. 
Died. 
Date. 
May 7,  1912. 
June 5,  1912. 
June 6,  I912. 
June 7,  I912. 
Splenectomy. 
!Blood:  red cells, 
5,230,000;  hemoglob 
9o per cent. 
Urine:  normal,  no  bi 
pigment. 
1.75  c.c.  of  same  seru 
injected into vein. 
Llrine:  hemoglobin  pre 
ent,  bile  pigme~ 
abundant. 
Urine:  hemoglobin  pre 
ent,  bile  pigme: 
abundant. 
Experiment discontinue 
rendered anemic by bleeding ; both splenectomized animals with nor- 
mal red cell count had a transient but definite elimination of bile pig- 
ment in the urine,  while the normal  control  exhibited both  hemo- 
globinuria and jaundice.  These observations are of interest in con- 
nection with  our  studies  in  the  second paper  of  this  series.  The 
normal  dog  suffered  a  destruction of  red  cells  and  reduction  of 
hemoglobin equal to 22 per cent. of the original hemoglobin content. 
This destruction, as shown by the appearance of hemoglobin in the 
blood serum two hours and forty minutes after injection, was severe 
and  rapid.  The  threshold  value of  the  kidney was  soon  reached 
and  hemoglobin  appeared  in  the  urine,  but  at  the  same  time  the 
amount going to  the liver and  transformed into  bile  pigments  ex- 
ceeded the capacity of that organ and resorption caused the pigment 
to appear in the urine.  In the two splenectomized animals, the de- 
struction of hemoglobin and red cells was less,  6  and  16  per cent. 
respectively, and  apparently  too  slow  to  cause  a  concentration of 
hemoglobin in  the blood  sufficient to  reach the  threshold  value of 
the kidney ; hemoglobinuria therefore did not occur, but the amount 
going to the liver was sufficient to lead to jaundice.  The slight de- 
struction in the dog that had been splenectomized sixty-six days be- 
fore  is  easily explained by  increased  resistance  of  the  corpuscles; 
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which the loss  was  28  per cent., though both  had,  at the time of 
injection, practically the same percentage of hemoglobin.  The one 
thing that stands out prominently in these four experiments is  the 
fact that  jaundice  failed in the dog rendered anemic by bleeding, 
but  occurred  in  each  of  the  other  three  dogs. with  high  red  cell 
count. 
That this holds true also  for  the  splenectomized anemic dog is 
shown  by  experiment  III,  in which  a  dog,  moderately  anemic, 
three  days  after  splenectomy is  controlled  by  a  non-anemic dog 
which had been splenectomized twenty-six days before. 
Here a relatively slight difference in the red cell count and hemo- 
globin content appears  to  have been the chief  factor  in  the non- 
appearance of jaundice. 
Another observation, an account of which follows, adds  further 
evidence  to  support  the  theory  that  an  hemolytic  serum  causes 
jaundice only when the splenectomy is not followed by anemia. 
EXPERIMENT  IV. 
A  dog  weighing  7,73o  gin.  was  splenectomized  on  March  II.  Three  days 
later  the  urine  was  normal,  the  red  cells  numbered  6,2io,ooo,  the  hemoglobin 
content  was  92  per  cent.,  and  the  fragility  test  gave  complete  hemolysis  in  o.4 
per  cent.  solution.  At  this  time  the  animal  received  intravenously  0.5  c.e.  per 
kilo of a  very powerful serum,  which caused death in less than  forty-eight hours. 
Hemoglobinemia  was  evident one  hour  and  twenty  minutes  after  injection  and 
hemoglobinuria  after  four  hours;  at  this  time  the  hemoglobin  had  dropped  to 
80 per cent. and at the end of twenty-four hours to 57 per cent.  The severe hemo- 
globinuria  rendered  tests  for  bile  pigment  diflScult  of  interpretation  but  at 
autopsy intense bile staining  of the skin,  sclera, and  the mucous  membranes  and 
other  lighter tissues  of the body  was  found.  The  abdominal  cavity contained  a 
small  amount  of  blood,  and  petechial  hemorrhages  studded  the  peritoneum. 
The  liver  showed  diffuse  necroses  and  the  gall  bladder  was  distended  by  a 
thick,  black,  mush-like  bile  which  would  not  flow  through  an  incision  made  in 
the gall bladder.  The  lymph  nodes  of  all parts  of  the  body  were  hemorrhagic. 
The blood serum contained  free  hemoglobin. 
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EXPERIMENT  V. 
Effect  of Hemolytic  Serum  Nine  Days after  Splenectomy,  in  the 
Presence  of Normal Red  Cell Count. 
Date.  ~  Dog 28, weight xo,  ox5 gm.  Date.  Dog 37, weight 8,255 gin. 
March  5,  I912. 
March  6,  1912. 
March  8,  I912. 
March I3, I~I2. 
March 14,  I912. 
March 15,  I912. 
x.3o P.  M. 
1.55 P.  M. 
3.35 P.  M. 
5.I5 P.  M. 
March x6, I912, 
9A.M. 
2P.M. 
3.30 P.  M. 
March 17,  I912. 
3P.M. 
March x8,  I912. 
March I9,  I912. 
March 20-27, 
I912. 
March 21,  I912. 
Urine normal. 
Splenectomy. 
Blood:  red cells, 7,620,000; 
hemoglobin zo2 per cent. 
Blood: red  cells, 6,54o,ooo; 
hemoglobin lO5 per cent. 
Fragility: 0.25 +;  0.35 --. 
Urine:  faint  trace  of  al- 
bumin,  no  bile pigment. March IS,  I912. 
Control. 
Urine:  normal;  no  bile 
!Urine:  faint  trace  of  al- 
bumin,  no  bile pigment. 
Blood: red cells, 6,250,00o; 
hemoglobin 98  per  cent. 
0.3  c.c.  serum  per  kilo  in 
vein, 
Blood serum clear. 
Urine:  by catheter,  deeply 
bile stained, considerable 
coagulable  protein;  no 
hemoglobin. 
Red cells: 5,490,000; hemo- 
globin Ioo per cent. 
Blood serum:  clear. 
Urine:  flocculent  precipi- 
tate  of  albumin,  large 
amount  of  bile pigment; 
no hemoglobin. 
Urine:  no  hemoglobin, 
much  bile  pigment,  al- 
bumin present. 
3.I5 P.  M. 
3.30 P.  M. 
4.05 P.  M. 
5.45 P.  M. 
pigment. 
Blood: red ceils, 
5,44o,ooo;  hemoglobin 
9o per cent. 
Fragility: o.35 +;  o.45 --. 
0.3 c.c. of same serum per 
kilo in vein. 
Blood  serum  free  from 
hemoglobin. 
Urine by catheter deeply 
bile  stained,  and  con- 
tains  much  coagulable 
protein. 
Blood :  red cells, 
5,72o,ooo;  hemoglobin 
85  per  cent.;  serum 
shows doubtful trace of 
hemoglobin. 
Urine:  highly colored  by 
bile  pigment,  trace  of 
albumin;  no  hemoglo- 
bin. 
Red cells, 3,600,000; hemo- 
globin 72 per cent. 
Urine: no  hemoglobin, bile 
present, albumin present, 
Blood:  h  moglobin  50  pez 
cent. 
Urine: trace of albumin, bile 
pigments  diminishing in 
amount. 
Blood:  hemoglobin  37  per 
cent. 
Blood:  hemoglobin  40  pc1 
cent.; red cells, 3,i7o,ooo. 
Serum shows no free hemo- 
globin. 
Urine: high colored,  no al- 
bumin, good reaction for 
bile pigments. 
Frine:  contains  bile  pig- 
ment in small amounts. 
Blood: red cells, 2,350,0oo; 
hemoglobin 31  per  cent. 
March I6,  I912, 
5.45 P.  M. 
March 20 and 
2I, I912. 
Red cells, 4,480,000; hem 
oglobin 67 per cent. 
Urine: bile pigments less- 
ening. 
Blood: hemoglobin 52 per 
cent. 
Urine: faint trace  of  bile 
pigment. 
Blood:  red cells, 
2,32o,ooo;  hemoglobin 
45 per cent. 
Urine: faint trace of bile. 
Blood: red  cells, 
3,020,00o;  hemoglobin 
40 per cent. 
Blood: serum contains no 
free hemoglobin. 
Urine:  contains  trace  of 
bile  pigments  and  al- 
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Date..].  Dog 28, weight xo,oz  5  gm~  Date. 
Blood: red cells,  2,5oo,ooo; March 2x,  x912. 
hemoglobin 35  per  cent. 
Fragility:  0.25 +;  o.35 --. 
Blood: r  d  cells, 3,26o,ooo;[March 23,  x9x2. 
hemoglobin 5x  per  cent.  [ 
[Experiment discontinued.  [ 
March23,  xpx2. 
March 26,  I912. 
Dog 37, weight 8,255 gin. 
Blood: red  ceils, 
3,040,000;  hemoglobin 
33 per cent. 
Urine:  no  albumin,  no 
bile pigment. 
Died. 
SPLENECTOMIZED  ANIMALS  WITH  INCREASED  RESISTANCE  OF 
CORPUSCLES. 
That  the  red  cells  of  splenectomized  animals  after  one  month 
and more have a  true resistance to hemolytic serum and that  this  is 
not  merely  a  matter  of  test-tube  experiment  is  shown  in  experi- 
ment VI. 
EXPERIMENT  VI. 
Increased  Resistance Forty  Days  after  Splenectomy. 
Date. 
Feb.  8,  x9x2. 
March xx,  x9x2. 
March I9, I912. 
4.30 P.  M. 
6P.M. 
9.3o P.  M. 
March 20,  I912. 
Splenectomy. 
Weight, 6,780 gm. 
Urine:  normal. 
Blood:  'red  cells,  5,560,000; 
hemoglobin 65 per cent. 
Fragility:  o.3 +;  o.4--. 
Urine:  normal. 
Blood:  red  cells,  5,7Io,ooo; 
hemoglobin 82 per cent. 
o.5  c.c. serum per kilo in vein. 
Serum  faintly  tinged  with 
hemoglobin. 
No urine in bladder. 
Blood:  red  cells,  5,55o,ooo; 
hemoglobin 65  per cent. 
Died.  Urine  from  bladder 
shows much  albumin,  trace 
of bile;  no hemoglobin. 
Date. 
March  II, 
xgx2. 
2.35 P. M. 
4.02 P. M. 
6.30 P. M. 
12 P.M. 
Control. 
Urine:  normal. 
Blood:  red  cells,  6,220,000 
hemoglobin xo2 per cent. 
Fragility:  o.4+;  0.5--. 
0.5 c.e. per kilo of same serum 
in vein. 
Serum  tinged  with  hemo- 
globin. 
No urine in bladder. 
Serum  deeply  stained  with 
hemoglobin. 
Red  cells,  4,33o,ooo;  hemo- 
globin 94 per cent. 
Died during night;  no urine. 
These animals  died as the result of a toxic property distinct from 
the  hemolytic  activity  of  the  serum,  but  the  difference  in  the  re- 
sistance of the red cells to the hemolytic agent  is clearly shown. 
Still  more  striking  is  the  very slight  destruction  of  red  cells  in 
an  animal  that  developed  spontaneous  jaundice  seven  and  a  half 
months  after splenectomy, as  shown  in  experiment  VII. 766 
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EXPERIMENT  VII. 
Resistance  Seven  and  a  Half  Months  after  Splenectomy. 
Date. 
July I9,  I911. 
March  7,  I912. 
March  8,  1912, 
xxA. M. 
2.45  P.  M. 
2.47  P.  M. 
3.02  P.  M. 
3.18 P.  M. 
3.38 P.  M. 
5.15  P.  M. 
5.30 P-  M. 
March  9,  I912. 
2.15  P.  M. 
2.30 P. M. 
2.32  P.  M. 
2.55  P.  M. 
5.00 P.  M. 
5.00 P.  M. 
5.00  P.  M. 
March Io,  1912. 
March  ii, 1912. 
Dog 32, 0 weight 9,17o gm.  [  Date. 
Splenectomy.  I 
Much bile pigment in urine.  I 
Much bile pigment in urine.  I 
Blood:  red  cell  count  6,I2O,OOO;iXo.45 
hemoglobin 97 per cent.  q 
Red  cells hemolyzed completely by  I 
A. M. 
2.16 P.  M. 
0.3 per cent. salt solution. 
0.5  c.c. serum per kilo in vein. 
No free hemoglobin in serum. 
No free hemoglobin in serum. 
No free hemoglobin in serum. 
Urine free of hemoglobin. 
Blood  count:  red  cells,  6,48o,ooo; 
hemoglobin IOi per cent. 
Urine: no hemoglobin, but much bile 
pigment. 
Blood  count  6,8oo,ooo;  hemoglobin 
lO2 per cent. 
Received  in  vein  8.5  c.c.  of  same 
serum (nearly I  c.c. per kilo). 
No hemoglobin in serum. 
No hemoglobin in serum. 
Trace of hemoglobin in serum. 
Hemoglobin in  urine  in  very  small 
amount but positively determined 
by spectroscope. 
Red  cells, 5,200,oo0;  hemoglobin 95 
per cent. 
Marked hemoglobinuria. 
Died. 
2.I8 P.  M. 
2.32 P.  M. 
2.53  P.  M. 
3.1o P.  M. 
5.Io P.  M. 
5.Io P.  M. 
March9, 
I912. 
March II, 
I912. 
Dog33, weight 7,050 gm 
Control. 
Urine :  normal. 
Urine:  normal. 
Blood:  red  cell 
count,  6,61o,ooo; 
hemoglobin  lO8 
per cent. 
Red cells hemolyzed 
completely by 0.4 
per cent. salt solu- 
tion. 
0.5  c.c.  of  same 
[  serum  per  kilo in 
vein. 
No free hemoglobin 
in serum. 
I  Trace of hemoglobin 
in serum. 
Trace of hemoglobin 
in serum. 
Urine  contains 
hemoglobin. 
Blood  count,  3,58o, 
ooo;  hemoglobin 
lO3  per  cent. 
Urine: very marked 
hemoglobinuria  : 
bile test positive. 
No second injection. 
No  hemoglobin  in 
urine,  but  trace 
of bile. 
Here again the increased resistance of the red cells of the splenec- 
tomized  animal  is  very marked.  Equal  doses  of  serum  failed  to 
cause marked hemolysis in the splenectomized animal, as determined 
by  blood  count  and  absence  of  hemoglobin  in  serum  and  urine. 
An  extraordinarily  large  dose,  however,  caused  severe  blood  de- 
struction and death after forty-eight hours.  On the other hand, the 
first dose caused in the control animal marked hemoglobinuria and 
great destruction of red cells. 
e One  of  the  dogs  (No.  2)  used  by  J.  H.  Musser,  Jr.,  in  his  " Experimental 
Study  of  the  Changes  in  the  Blood  Following  Splenectomy,"  Arch.  Int.  Med., 
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THE  CONDITION  OF  THE  BLOOD  IN  ANIMALS  WITH  SPONTANEOUS 
.]'AUNDICE. 
The  observation that  animals with  low  red cell  count and  low 
hemoglobin, irrespective of the  presence or  absence of the spleen, 
failed to  develop jaundice after the administration of a  hemolytic 
serum, and the obverse, that this  serum in  splenectomized animals 
with  normal  blood  count  and  hemoglobin content  always  caused 
jaundice,  suggested the  possibility  that  the  spontaneous  jaundice, 
occasionally occurring after  splenectomy, might  be  associated  in 
some way with  an  over-regeneration of  blood  leading  to  an  ab- 
normally high red cell  count and hemoglobin content.  With  this 
possibility in view blood examinations have been made in all  long 
period  experiments.  The  data  at  hand,  though meager,  are sug- 
gestive of a possible  relation between the jaundice and the condition 
of the blood. 
Well marked choluria following splenectomy, and occurring with- 
out  administration  of  a  hemolytic poison,  has  been  seen  in  two 
animals, and slight choluria likewise in two.  In one of the former 
the blood was  not examined; in the  second  (experiment VII),  in 
which a very marked choluria was found seven and a half months 
after operation,  the  red cell  count was  6,I2O,OOO, and  the  hemo- 
globin 97 per cent.  So also in one of the animals with slight chol- 
uria, the blood count was 6,220,000,  and hemoglobin Io  3 per cent. ; 
in a second the red count was 5,74o,ooo. 
These  were  animal's  which had  recovered ~rom  the  temporary 
anemia due to  splenectomy and  possessed  the  normal  number,  or 
perhaps a  slight excess of red blood cells.  On  the other hand,  in 
the only animal which was carried for a long period  (ten months) 
with  careful observation of the blood  and  which did  not  develop 
choluria,  the blood  counts  were low,  varying during the  last  two 
months from 4,460,000  to 4,97o,ooo, and with hemoglobin ranging 
from 68 to 8I per cent. 
These  observations  are too  few  in  number and  not  sufficiently 
controlled to  allow definite conclusions but  they suggest the possi- 
bility that spontaneous jaundice after splenectomy may be associated 
in some way with the period .of complete regeneration of the blood: 
This suggestion we offer with some hesitancy,  for recently we have observed 
in  five apparently  normal  dogs  an unexplainable  spontaneous  jaundice. 768  Blood Destruction  and  Regeneration. 
SUMMARY. 
The results of this study of the changes in the blood after splenec- 
tomy and  of the  effect of the  administration of hemolytic serum 
allow the following tentative conclusions: 
I.  The failure of a  hemolytic serum to cause jaundice is due in 
some  way  to  the  anemia  which  frequently  follows  splenectomy. 
Animals,  whether splenectomized or not,  which have a  low  blood 
count and low hemoglobin content do not readily develop jaundice 
after administration of  a  hemolytic serum.  On  the  other  hand, 
in animals with a normal blood picture such a serum readily causes, 
during early periods after splenectomy, a well marked jaundice. 
2.  The difficulty of producing hemoglobinemia and jaundice in 
animals  splenectomized one month or  more,  is  due,  as  shown by 
blood count, the use of hypotonic salt solution test, and by the search 
for the presence of hemoglobin in  the serum and  urine,  to  an in- 
crease in  the  resistance of the  red  cells.  The  results  of  detailed 
serologic tests upon this point will be presented later) 
3.  It is possible  that spontaneous jaundice occurring at long pe- 
riods  after splenectomy is  an  accompaniment of  the  complete re- 
generation of the blood.  The study of the blood in animals splenec- 
tomized for long periods, seven to ten months, indicates that spon- 
taneous jaundice occurs only when the animal has  recovered from 
the initial period of anemia and has a high red cell count and high 
hemoglobin content. 
4.  As  to  the  mechanism responsible  for  the  anemia  following 
splenectomy and  for the  increased resistance of  the  red  cells,  we 
can at present offer no explanation. 
8 Karsner, H. T., and Pearce, R. M., IV. A  Study, by the Methods of Immun- 
ology, of the Increased Resistance of the Red Blood Corpuscles after Splenectomy, 
]our.  E~:per. Med.,  1912, xvl, 769. 